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ABSTRACT 
The purpose of this study is to investigate the characteristics of the Binary 
method through experimentation. By resolving the maximum voltage conversion 
factor, effect of switching frequency, harmonic elimination, total harmonic distortion 
and harmonics loss factor, we are able to investigate the performance of the Binary 
method for controlling a three-phase voltage source inverter. Both the theoretical 
approach and experimental work are based on a 12 -pulses per cycle binary wave. 
The switching angles of the 3 pulses per quadrant are obtained from the Fourier 
analysis and Newton-Raphson method and then transformed into time delay and 
stored as a look up table in PIC Microcontroller. The IGBT switches in the inverter 
section are triggered by the microcontroller to generate the desired output waveform. 
For analysis, the output voltage waveforms are analyzed using "The Output 
Processor" ( TOP) software. Through the experimental findings, the voltage 
conversion factor for Binary method is 0.92. The ideal switching frequency for the 
Binary method is found to be from 180Hz to 1800Hz. The Binary method shows the 
ability to suppress the lower order harmonic content. Also in this work, the harmonic 
loss factor and total harmonic distortion for different delta connected loads are 
investigated. 
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ABSTRAK 
Tujuan kajian ini adalah untuk menyelidik ciri-ciri kaedah Binari melalui 
kaedah ujikaji. Dengan mengetahui faktor penukaran voltan maksimum, kesan 
frekuensi pensuisan, penghapusan harrnonik, hero tan harrnonik keseluruhan dan 
faktor kehilangan harrnonik, pre stasi kaedah Binari dalam mengawal penyongsang 
punca voltan tiga-fasa dapat dikenalpasti. Kedua-dua kaedah pendekatan teori dan 
ujikaji adalah berdasarkan kepada gelombang binari 12 denyut per kitar. Sudut-
sudut pensuisan 3 denyut per suku kitar dapat ditentukan melalui anal isis Fourier and 
kaedah Newton-Raphson. Kemudian, sudut-sudut pensuisan ini ditukar kepada masa 
lengah dan disimpan dalam ingatan pengawal mikro PIC melalui kaedah 
penjadualan. Suis IGBT yang berada pada bahagian penyongsang dipicu oleh 
pengawal mikro supaya menghasilkan gelombang keluaran yang diingini. 
Gelombang voltan keluaran dianalisis oleh perisian pemproses keluaran (TOP). 
Faktor penukaran voltan maksimum hasil daripada ujikaji bagi kaedah Binari adalah 
0.92 . Kaedah Binari mempunyai frekuensi pensuisan unggul yang berada dalam 
lingkungan 180Hz ke 1800Hz. Selain daripada itu, kaedah Binari menunj ukkan 
keupayaannya untuk menindaskan kandungan harmonik tertib rendah. Faktor 
kehilangan harrnonik dan herotan harrnonik keseluruhan untuk pelbagai beban yang 
disambung secara delta juga diperolehi melalui ujikaji yang dijalankan. 
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CHAPTER I 
INTRODUCTION 
1.1 Introduction 
The application of semiconductor devices in the electrical power field has 
been increasing tremendously since the past few decades [1-4]. The power converters 
make it possible to deliver high performance and low cost drives for wide range of 
commercial, vehicular, military and residential applications. Hence, the converter 
systems contribute to efficient operation of electric power systems and enhance the 
efficient use of electricity. As a result, it contributes much to the environmental 
protection as well as energy conservation [2-3]. 
The application of power electronics in converters is mainly aimed for better 
product quality, energy saving, compact, versatile and safer system. Rapid growth of 
power electronics has been related with new power converter topology, the use of 
advanced control techniques and the improvements in manufacturing [1-4]. The 
voltage source inverter and current source inverter are the two most popular 
topologies to convert a direct current source to an AC load of arbitrary frequency and 
magnitude. 
Inverter circuit plays an important role to convert the DC voltage to the AC 
voltage. Throughout the inversion, the amplitude, frequency and current can be well 
controlled. However, the inverter itself cannot work efficiently without good control 
method. 
